Acronyms and abbreviations:

ADCP
The use of firm, trade, and brand names in this report is for identification purposes only and does not constitute endorsement by the U.S. Geological Survey.
INTRODUCTION
The purpose of this flood plan is to outline and record advance planning for flood emergencies, so that all personnel will know the general plan and have a ready-reference for necessary information. This will ensure that during any flood event, regardless of the extent or magnitude, the resources of the District can be mobilized into a maximum data collection operation with a minimum of effort.
District streamflow gaging station operations generally are conducted from two offices: the District Office in Montgomery and the Field Office in Tuscaloosa. The following persons are designated as flood activity coordinators for these offices: Montgomery, James L. Pearman; Tuscaloosa, Victor E. Stricklin. During localized or routine flood events, field personnel assignments will be made independently by the District or Subdistrict Coordinator. When flood activities require the presence of these persons in the field, personnel assignments will be made by the alternate District Flood Coordinator, T.S. Hedgecock. If district or subdistrict personnel cannot adequately monitor a flood, the District Flood Coordinator assigns additional support personnel, as outlined in this plan or as modified for the existing situation.
The flood plan will be updated as required due to changes in personnel, site conditions, and by additional data acquisition.
FLOOD PERSONNEL
The flood personnel assignments and individual duties are described in Appendix A and B of this District Flood Plan.
COMMUNICATIONS
During flood emergencies, good communication is very important and the telephone will be the primary means of communication.
Field personnel will frequently place long-distance calls, and district cellular phones will be used. Each vehicle should be equipped with a cellular phone that has been assigned to a specific individual or checked out from the office pool. Additionally, each person has a Federal Calling Card (FCC) with user instructions printed on the back. The FCC will be used to place FTS 2000 off-net calls. FCC user instructions are included in Appendix B, which also contains a list of telephone numbers to assist in maintaining good communications during flood emergencies. The list includes numbers for Alabama District personnel, cellular phones, streamflow stations and for the following offices: Water Resources Division (WRD), National Oceanic and Atmospheric Administration (NOAA), Alabama Power Company, U.S. Army Corps of Engineers, and Tennessee Valley Authority (TVA).
Flood personnel will contact the Flood Coordinator upon completion of assignments and give the following information for each station visited: gage height time rate of change of stage Q measurement information (GH and Q, if computed) time of peak (if applicable) weather and road conditions other significant information A District form, AL-1 (see Appendix B), has been prepared to assist in the compilation of this information. Field personnel will make additional telephone contacts at any time actual field conditions are found to be significantly different from expectations.
Communications with adjacent WRD Districts and with other Federal, State, and municipal agencies will generally be made by the Flood Coordinator. For extraordinary floods, requests for additional personnel and equipment will be made by the District Chief.
Liaison with Division and Regional Headquarters is the responsibility of the District Surface-Water Specialist or other appropriate District personnel. Communications will follow the instructions in WRD Memorandum 90.22 (dated August 25, 1992) and the updated Project Alert section of this document included in Appendix B.
EQUIPMENT
A complete set of flood-measuring equipment will be maintained for each regularly assigned vehicle. Sets of emergency equipment will also be maintained for use during extreme flood events when other vehicles must be obtained. Additional vehicles can be obtained on dispatch from the General Services Administration (GSA) Motor Pool or from commercial rental companies if the GSA is unable to meet our needs.
An adequate supply of sediment samplers and bottles will be maintained for use during extreme flood events. Sediment samplers available in the District are of two categories: (1) suspended and (2) bed material. The DH-59 and DH-76 suspended-sediment samplers are the ones routinely used to obtain depthintegrated sediment samples at miscellaneous sites and streamflow gaging stations, as assigned. Other types of suspended-sediment samplers, P-61 and D-49, are assigned to field parties with specific event sampling assignments as indicated by the footnotes to "Flood Personnel" in Appendix A. Bed material samplers, BM-54 and BMH-60, are also assigned to field parties with specific event sampling assignments as indicated in Appendix A. Bed material samples generally will not be taken during flood events, but, if required, will be at the direction of the Data Section Chief through the Flood Coordinator.
Individual responsibilities of the flood personnel for equipment maintenance are delegated in the "Duties" section of Appendix A.
DATA NEEDS
A complete list of sites where flood data are collected and the data needs for each site are listed in Appendix C. Each site is assigned a priority based on data needs and the hydrologic characteristics of the site.
PROCEDURES
The procedures as outlined in Techniques of Water-Resources Investigations (TWRI) manuals and Water-Supply Paper 2175, Measurement and Computation of Streamflow: Volume 1. Measurement of Stage and Discharge will be followed in collecting streamflow data during floods. Each field person should be familiar with Appendix D, which contains information concerning special problems encountered in conventional currentmeter measurements and procedures to follow when obtaining miscellaneous or periodic sediment samples at regular streamflow stations during floods. When practical, field personnel will take or obtain photographs showing unusual flood conditions.
AERIAL PHOTOGRAPHS
Federal Emergency Management Agency (FEMA) flood maps and other maps, such as U.S. Geological Survey (USGS) flood prone maps and USGS topographic maps will be used to delineate segments of streams where aerial photographs are desired during, or immediately following, extensive floods. These maps will be utilized for planning and executing photography flights.
POST-FLOOD OPERATIONS
Data obtained during the flood will be evaluated to determine what data needs were met and what new needs have arisen. This will be done quickly so that follow-up measurements can be made where necessary. Crest stages will be examined to determine sites where indirect measurements should be made, and marking of high-water marks for indirect measurements can be done. Upon completion of follow-up operations, the listing of data needs will be examined and priorities will be reassigned where necessary.
The Rood Coordinator will debrief field personnel to obtain qualitative information such as location of inundated roads, observed damage, and photographs.
SAFETY
Job safety is no more important during flood events than during routine field operations, but there is likely to be more potential for the occurrence of dangerous situations during flood events. These situations may include any or all of the following conditions: swollen streams with swift velocities; turbulent flow; heavy debris; poor visibility; inclement weather; darkness; heavy traffic; wet, slippery roads; or even damaged road surfaces and bridge structures. The personal protective equipment and safety supplies provided to everyone, and safety equipment placed in vehicles for routine data collection activities will generally be sufficient for operations during flood events. The objective of field operations during and following flood events is to safely collect hydrologic data in order to document certain occurrences related to individual flood events. These occurrences include the following: gage height and stream-discharge relation, including peaks; gage height and sediment-discharge relations; and chemical-quality of floodwaters at specific times. During flood events, data will be obtained by flood parties as assigned.
Flood Parties
Generally, though not always, a flood party will consist of two or more persons. The additional person(s) will provide necessary assistance required for field operations during floods, including improved measures of safety.
Communications
During flood operations the level of communication between the field and office will increase significantly due to the nature of the activity. In addition to communication dictated by daily activities, each flood party is required to communicate with the flood coordinator or his designate at the end of each workday. The contact can be as late as arrival at the motel, office, or home, but should be no earlier than the completion of work at the last site. Concerning this requirement, the flood party and flood coordinator, by mutual agreement, can make other arrangements during the course of daily activities. To assist with the increased level of communication, radio and cellular phones are available. Cellular phones can be used to improve response-time during medical and other emergencies and each flood-party member should be familiar with the use of these phones. Should cellular phones not be available for all flood parties, one-person parties, if there are any, will be given priority. For a listing of radio and cellular phone assignments and related information, see Appendix B. During flood events, adjustments in phone assignments will be made by the flood coordinator or his designate.
Travel
Travel is a necessary part of field activity, and routinely may be the most dangerous component of our work schedule. During and following serious flood events, routine hazards of travel may be accompanied by hazardous conditions. These can include any and all of the following: wet, slippery road surfaces; poor visibility as a result of inclement weather, sunrise, sunset, or darkness of night; roads and bridges inundated by flood waters, or damaged from previous floodwater inundation; roads and bridges obstructed by debris from winds and/or floodwaters; and other vehicles. You should be alert for the existence or possible occurrence of any of these conditions. A reasonable response may be to drive slower and more defensively, remembering that other drivers are subjected to the same conditions and their failures may endanger you. It is important that your driving be tailored to fit the conditions. During floods, additional sounding weights may become part of the equipment for individual vehicles. It is important that these weights be properly secured during travel.
Data Collection
During floods, streamflow measurements, water-quality samples and sediment samples can be obtained by persons from boats, bridges and cableways; the same as during routine operations. However, the presence of certain conditions can make data collection inherently more dangerous during floods, and flood parties must always be conscious of the existence or possibility of occurrence of these conditions. Activities from boats, bridges, and cableways are all affected by the following conditions: high stream stage; fast velocity; turbulent flow; and debris, including large trees. Large debris is likely the most dangerous hazard and every effort should be made to avoid contact with it because of uncertainty of its size since only a small portion of the material may be exposed. However, the possibility always exists that suspended measuring or sampling equipment may become entangled with debris, especially trees. All reels should be equipped with break-away cables, and the flood crew should always have wire-cutters available for immediate use to cut the suspension cable if necessary. CUTTING A CABLE IS DANGEROUS. If you cut a cable, you must be prepared for serious recoil of booms, bases and other pieces of equipment. Cutting a cable when working in a cablecar is especially dangerous. You must be prepared to prevent yourself from being launched like a missile as car returns toward its normal position. Be sure other pieces of equipment are secured, especially the car puller.
When working from a bridge, the crew must be alert to the possibility that bridge abutments may wash-out, or that the structure itself may be washed away. Careful inspection and continuing observation generally will indicate that destruction is occurring. If serious scouring at an abutment(s) becomes obvious, you probably should get off of the bridge. In Alabama during flooding, it is standard operating procedure for the Department of Transportation (DOT) to deny access to bridges when water is on the "low steel", even if there is no evidence of bridge failure. If there is no evidence of bridge damage or failure, and you are certain that the structure is safe, you may have to exert considerable effort to obtain permission to get onto the bridge. It will very likely require approval from the supervisor of the DOT personnel on the site. If you are allowed to work on a bridge closed to the public, traffic is not a problem. However, for a bridge which is open for travel, traffic will be a problem. Inclement weather, poor visibility, and increased volume of traffic may all combine to increase the seriousness of the traffic problem. Traffic volume may increase simply because of human curiosity. There will be many persons crossing the stream just to see what the flood looks like, and the really curious ones will stop to find out what you are doing. You must immediately insist that for the safety of everyone, they should quickly move along. If possible, this should be done courteously; but "whatever it takes". For dealing with traffic on bridges, there are numerous items available including vehicle flashers and additional emergency flashers, cones, signs, flags, flagmen, and reflective vests. USE THEM! In addition, there may be local law enforcement personnel available for assistance. These include city and county police, the county sheriff, and the Alabama Highway Patrol. They are usually willing to provide traffic control during flood work. The blue flashing lights on their vehicles get the attention of others. The DOT should also aid in traffic control.
In the Alabama District, boats are generally not used during severe flooding for making conventional streamflow measurements. However, sediment and water-quality samples are routinely collected using boats on the larger rivers in Alabama, such as the Alabama River and Tombigbee River. Boats are used during flooding to access gaging stations and for other transportation as required. Whether used for data collection or simply for transportation, the operators and occupants of boats must be cognizant of the additional dangers of greater depths, higher velocities, turbulent flow, and floating debris present during flood events. During severe flooding, the Alabama District has the capability to obtain streamflow measurements via a boat-mounted Acoustic Doppler Current Profiler (ADCP). The crew for this activity generally consists of three persons; a boat operator, a ADCP operator, and a "spotter". The "spotter" is responsible for watching for floating debris in the channels and for submerged stumps, trees, and other hazards in the overbank sections. The three-person crew seems reasonable and the Alabama District has adopted it as standard operating procedure when using the ADCP during floods.
If used appropriately, personal protective equipment and boat-safety equipment which are routinely provided are sufficient for survival should an accident occur. The appropriate use of your life vest or floater coat is to wear it on your body.
If during normal operations you make proper use of the safety materials, supplies and equipment provided to you and you perform your duties in a safe manner, then safety, relative to flood work, will be just another day in the field. However, you should be aware of conditions that may make field work during floods inherently more dangerous than on routine occasions. Occasional reading of the safety section of this flood plan can assist you in recognizing these conditions and provide a framework for action when they occur.
FLOOD PERSONNEL
Personnel will be assigned to field parties and geographic areas as required to cover the magnitude of the flood event. Assignments will be made by the Flood Coordinator, James L. Pearman or Alternate Flood Coordinator, T.S. Hedgecock.
CONTINUING DUTIES District Personnel:
During potential flood periods, those who routinely make data-collection field trips of 3 days or more in length will:
(1) prior to departure, obtain some information concerning the long-range weather forecast, (2) as dictated by the weather forecast, make contact with the district or subdistrict supervisory personnel on day 2 of the trip; additional contacts at the direction of appropriate personnel, and (3) communicate immediately to the Flood Coordinator all rainfall and stage information that would be helpful in determining the extent and magnitude of possible flooding.
It shall be the responsibility of all personnel to communicate to the Flood Coordinator, immediately from the field, all information relative to flooding.
Flood Personnel:
Flood party chiefs and individuals with specific flood-event assignments will maintain data collection equipment to be used by them during flooding. The equipment is to include a briefcase containing items such as stop watches, earphones, a steel tape, a tape weight, a flashlight, a calculator, current meter rating tables, a note pad, paper, forms (such as measurement notes and inspection forms), pencils/pens, a copy of Water-Supply Paper 2175, the Alabama District Flood Plan, the latest publication of Water Resources Data for Alabama, and WRIR 95-4199 (latest floodfrequency reports).
Montgomery and Tuscaloosa Flood Coordinators:
Montgomery and Tuscaloosa Rood Coordinators furnish to the District Flood Coordinator the information necessary to maintain the lists of gaging station and creststage gage measurement needs. They will also see that field crews maintain streamflowmeasuring equipment according to Rood Plan instructions.
Sediment Equipment:
The Montgomery and Tuscaloosa data sections are currently responsible for maintaining an adequate supply of operable suspended and bed-material sediment samplers and related equipment as prescribed by the Rood Plan, ensuring appropriate distribution among Field Headquarters. However, at the current time there is no funding for collection of samples.
District Flood Coordinator:
The District Rood Coordinator is responsible for ensuring that:
(1) all flood plan appendices are current, (2) appropriate personnel are familiar with the flood plan, and (3) personnel with specific continuing duties are meeting their responsibilities.
FLOOD-EVENT DUTIES Flood Coordinator:
The flood coordinator will use all available sources of rainfall and flow information to determine the extent and magnitude of flooding; assign personnel based on initial evaluation of the situation; examine data and other reports as received from the field and modify initial assignments and/or make additional assignments when necessary. Throughout the flood, the coordinator will maintain communications with adjacent Districts and other Federal, State, and municipal agencies and advise the District staff of existing and forecasted flood conditions. The coordinator will continue to direct activities during follow-up operations until the level of work has returned to normal.
Alternate Flood Coordinator:
The Alternate Flood Coordinator will assist the District Flood Coordinator, act as District Flood Coordinator, or perform other duties as may be required.
Flood Parties:
Collect data as directed by the Flood Coordinator or alternate, and maintain communications according to Flood Plan instructions.
ALABAMA DISTRICT FLOOD PLAN -Appendix 2 COMMUNICATION USER INSTRUCTION
The most common calls by field personnel will be made from Southern Line radio/phones that have been assigned to each individual. FTS 2001 can be accessed by off-net dialing from commercial stations (pay phones), using MCI calling cards that have been issued to each employee. Recent rainfall and river stage data and current weather forecasts for Alabama and adjacent areas can be obtained from the appropriate (WSFO).
ALABAMA DISTRICT PERSONNEL
STREAMFLOW STATIONS WITH TELEPHONE MODEMS
-
Southeast River Forecast Centers
Peachtree City, Georgia: (770) 486-0028 Hydrologist-in-Charge: Brad Gimmestad Slidell, Louisiana: (504) 641-4343
Hydrologist-in-Charge: David Reed
The River Forecast Center uses real-time river stage and rainfall data, and rainfall-runoff models to forecast peak flood stages for major streams in the Southeast. The purpose of Project Alert is to notify U.S. Geological Survey and Department of the Interior officials of significant or unusual hydrologic events so that they may disseminate information about the event to the news media and arrange for emergency operations, if necessary.
Descriptions of significant or unusual water events of interest should include the following:
Floods and the imminent threat of floods Information should include all of those data shown on the attached form, used for the National Water Conditions. If all information is not readily available, prompt reporting is more important; additional information can be relayed later. This report format does fit electronic mail California, Nevada, Virginia, West Virginia, and other States used it to submit data for floods which affected many sites in those States in the last several years (Note that when a peak discharge exceeds that for the 100-year flood, the ratio of the peak discharge to that of the 100-year flood should be furnished). Flood forecasts, rainfall data, and damage estimates are helpful for background. Floods with recurrence intervals of less than 10 years are not to be reported unless lives are lost or damages are widespread or sizable (in the hundreds or thousands of dollars). Information desired by the Public Affairs Office for record-high or near-record-high streamflows or where damages are newsworthy is shown on page A4 of this attachment.
Lake and reservoir levels Extremely high or low water levels and associated effects on shorelines, water quality, or water supplies.
Droughts Location and extent of areas affected by persistent low flows, low reservoir levels, declining ground-water levels, and dry soil moisture conditions that may restrict water use and affect crops and wildlife. Provisional data should include date, stream name and location, gaging station number, discharge, drainage area, recurrence interval, and comparative ranking with previous low flows. Data on rainfall, soil moisture conditions, and damage estimates are helpful for background. Descriptions of emergency actions taken by local agencies to conserve water, reduce demand, or obtain emergency supplies also will help put the event in perspective.
Toxic and radiological spills Reports of significant toxic and radiological spills in waterways, lakes, reservoirs, and on the ground should include date, water body name, location and nature of spill, amount of spill, water supplies endangered, and cleanup actions being taken. Effects might include fish kills, temporary closing of watertreatment plants downstream from the spills, closing of water bodies to swimming or fishing, or closing of wells.
Ground-water levels Location and extent of unusually high or low ground-water levels and their effects.
Ground-water contamination Reports of newly discovered ground-water contamination should include date of discovery, well location, contaminant, extent of contamination, and actions being taken such as the closing of wells or well fields. Population affected by the closure of a water-supply well would be useful for background interest. Contaminants include, but are not limited to, salt, radioactive materials, petroleum products, organics, trace metals, nitrates, and bacteria.
Other water-related events of unusual severity that should be reported include, but are not limited to, ice jams, mudflows, and subsidence. If an event is determined to be newsworthy, then speed in reporting the event is essential.
To facilitate the flow of information, the following actions should be taken:
(1) As soon as preliminary data are available, they should be entered on the Project Alert Web Page: water.usgs.gov/project_alert and follow the instructions on that page, or (2) fax information to (703) NOTE: When reporting streamflow for a flood, give at least the highest flow/stage which has occurred so far. This information is always important but is of particular interest if the previous record high has been exceeded, even if flow has not yet peaked. Aiso, data indicating how flow is changing, both before and after the peak occurs, is important when reporting major floods on large rivers. 4. The procedure to follow when measuring where it is impossible to keep the weight and meter in the water is:
AL-
A. Repeat step A in procedure 3.
B. Measure surface velocities by timing floating drift.
C. Repeat steps C, D, E, and F in procedure 3.
It should be remembered that just after the crest the amount of floating drift or ice will usually be greatly reduced and it may be possible to obtain velocity observations with a current meter. If this condition appears probable it would be best to omit the float measurement and make a current-meter measurement at a slightly lower stage.
5. During periods of rapidly changing stage, measurements should be made as quickly as possible to keep the change in stage to a minimum. The procedure to follow to speed up a measurement is:
A. Use the 0.6 depth method. The 0.2 depth method or the subsurface method could be used if placing the meter at the 0.6 depth creates vertical angles and thus wastes time because air and water depth corrections have to be made.
B. Reduce the velocity observation time to about 20-30 seconds.
C. Reduce the number of sections taken to about 15-18.
By incorporating all three of the above practices a measurement very often can be made in 15 to 20 minutes. If the subsurface method for observing velocities is used, then some vertical velocity curves will be needed later to establish coefficients to convert observed velocity to mean velocity. Anderson (1961) has shown that the discharge measurement error for a 45-second period of observation, the 0.2 depth and 0.8 depth method of velocity observation, and depth and velocity observed at 25 locations is 2.2 percent. This means that two-thirds of the measurements made using this procedure would be in error by 2.2 percent or less. Using Andersen's data, the error for a 25-second period of observation, the 0.6 depth method of velocity observation, and depth and velocity observed at 16 locations is 4.2 percent. This slight increase in error due to using the shortcut methods suggested in procedure (5) is more than offset by the reduction in accuracy that would be caused by excessive change in stage during the time required to make a normal measurement.
6. The procedure to follow if a series of measurements is wanted during a peak of short duration is:
A. Take about 10 sections. E. Compute the discharge corresponding to any stage from the curves thus defined.
